
Moored buoy that measures ocean

changes and transmits data in real

time to forecast El Niños

Display of temperature and

dynamic height from 70 buoy

 El Niño monitoring array

Tsunami detection instrumentation

Pacific Marine Environmental
Laboratory

A leader in developing ocean observational
systems to address NOAA �s mission

WhatWhat does thWhat does the PaciWhat does the Pacific Marine Environmental Laboratory do for the
nation?  
TheThe Pacific The Pacific  Marine  Environmental Laboratory (PMEL) carriesThe  Pacific  M arine  Environm ental La borato ry (PMEL ) carries o ut interdisc iplinary

scien tificscientific investigations in oceanography andscientific investigations in oceanography and atmospheric science. Currentscientific investigations in oceanography and atmospheric science. Current PMEL

programsprograms focus on open ocean observations in programs focus on open ocean observations in sprograms focus on open ocean observations in support of long-term monitoring

andand prediction of the ocean enand prediction of the oc ean enviand prediction of the ocean environment on time scales from hours to decades.

StudiesStud ies are  cond ucted  toStudies are conducted to improve our understandingStudies are conducted to improve our understanding of the complex physical and

geochegeochemicalgeochemical prgeochemical processes operating in the world oceans, to define the forcing

functionsfunctions afunctions and the pfunc tions a nd the process es dr iving ocean  circula tion an d the  globa l clima te

system,system, and system, and to impsystem, and to improve environmental forecasting capabilities and other

supp ortsupportingsupporting ssupporting services for marine commerce and fisheries.  Results from PMEL

researchresearch activities contribute to NOAA �sresearch  activities  contr ibute to  NOAA � s strate gic go alsresearch  activities  contr ibute to  NOAA � s strate gic go als of  imple men ting se ason al-

to-interannualto-interannual climate forecasts, assessing and predicting decadal to cento-inte rann ual clim ate fo reca sts, as sess ing an d pre dicting  deca dal to c ente to-interannual climate forecasts, assessing and predicting decadal to centennial

clima teclimate change,climate change, advancingclimate change, advancing short-term warning and forecast services, and building

sustainable fisheries.

Recent Accomplishments:
 " ObservationsObservations of oceanic and atmospheric conditionsand  atmo sphe ric con ditions  in the tro pical P acific

areare essentialare e ssen tial for th are essential for the prediction of El Niño and La Niña events. To provide

thesethese data, PMEL completed the Pacific Tropical Atmosphere Ocean (TAO)

Array,Array, tArray, the world �s large st num ber o f instrumen ted buoys c omp rising a  single

oceanocea n climate observing system .  Payoffs: Data fPayoffs: Data from the Payoffs: Data from the TAO Array was

critical in the prediction of the 1997 El Niño six months in advance.

 " PMELPMEL pPMEL pioneered the development of a deep-ocean real-time tsunami (huPMEL pioneered the development of a deep-ocean real-time tsunami (hugPMEL pioneered the development of a deep-ocean real-time tsunami (huge

seasea wave) monitoring network and the methodsea wave) monitoring network and the methodologsea wave) monitoring network and the methodology for producing tsunami

iininundationinundation maps to assist coastal communities in development and

emergencyemergency management planning. PMEL curreneme rgen cy ma nag eme nt plan ning. P MEL  curre ntlyemergency management planning. PMEL currently leads the National

TsunamiTsu nam i Haza rd Mitigation P rogram.  Payoffs: TsuPay offs: T sun ami Payoffs: Tsunami evacuation maps

areare now available in the five west coast statare now available in the five west coast states and the are now available in the five west coast states and the real-time deep

oceanocean detectors are providing more accurate forecasts oocean detectors are providing more accurate forecasts of warniocea n dete ctors a re prov iding m ore ac curate  foreca sts of w arning s to

reduce false alarms.

 " PMELPMEL studiesPMEL studies the impact of underwater volcanoes on the ocean �sPMEL studies the impact of underwater volcanoes on the ocean �s heat content

andand chemistry. This research has led to theand chemistry. This research has led to the first ever real-time detection ofand chemistry. This research has led to the first ever real-time detection of an

underwaterunde rwater vo lcanic e ruption a nd the  discoveryunderwater volcanic eruption and the discovery of newunderwater volcanic eruption and the discovery of new microbial life forms that

areare ejectare ejected from are e jected  from deep within  the vo lcano .  Payoffs: Several new microbial

lifelife forms havelife forms have beenlife forms have been incubated that have valuable biological properties,

relevant to the biotechnology industry.



 " PMEL,PME L, along  with the N ational M arine F isheries  Service  (NMF S) sPMEL, along with the National Marine Fisheries Service (NMFS) studPMEL, along with the National Marine Fisheries Service (NMFS) studies the complex interactions

betweenbetween  com merc iallybetween  com merc ially impo rtant fish spe cies a nd their environm ent.  Payoffs: This understanding,

alongalong with monitoringalong with monitoring the environment throughoutalong with monitoring the environment throughout the life cycle of the fish, will assist decision-

make rsmakers an d imp rove fo recas ts of thmakers and improve forecasts of the amakers and improve forecasts of the abundance of these species.  Forecasts of pollock

abundance in Alaska have improved  over the past six years.

What �s next for PMEL?
PMELPMEL conducts complexPMEL conducts complex ocPMEL conducts complex oceanographic  experiments. Laboratory strength lies in the experience and

knowledgeknowledge of its scientific and engineering staff and their ability to obtain,knowledge of its scientific and engineering staff and their ability to obtain, process, analyze , andknow ledge  of its sc ientific a nd engine ering  staff a nd their ab ility to obta in, process , ana lyze , and  distribu te

high-qua lityhigh-quality oceanographic measuhigh-quality oceanographic measurhigh-quality oceanographic measurements.  This capability requires a modern, well-maintained

infrastuc tureinfras tucture of scientific  instrum ents, c infrastucture of scientific instruments, computinginfrastucture of scientific instruments, computing infrastucture of scientific instruments, computing andinfrastucture of scientific instruments, computing and infrastucture of scientific instruments, computing and networinfrastucture of scientific instruments, computing and networking resources, oceanographic research ships,

andand a  continu ous engineering de velopm ent capability.  For tand a continuous engineering development capability.  For the futurand a continuous engineering development capability.  For the future, PMEL needs to maintain and

enhanceenhance its proven observationalenhance its proven observational and analysis capabilities andenhance its proven observational and analysis capabilities and increase  emphasis on numerical  modeling

techniques,techn iques , inform ation te chno logy, an d enginee ring as tools  totechn iques , inform ation te chno logy, an d enginee ring as tools  to aid techniques, information technology, and engineering as tools to aid in observing system design, experiment

planning,planning, implementation, data interpretation,planning, implementation, data interpretation, andplanning, implementation, data interpretation, and dissemination.  PMEL will continue to conduct research

that im prove s the s ervice s and  products th at NO AA's  line of fices  offer to  the general public. 

Research Partnerships:  
PMELPMEL has partnePMEL has partnerships PMEL has partnerships with the Cooperative Institute for Arctic Research (University of Alaska); the

CooperativeCoo pera tive Ins tituteCoo pera tive Ins titute fo r Marin e Re sources S tudies  (Oreg on S tate U nivers ity); the Jo int Institu teCooperative Institute for Marine Resources Studies (Oregon State University); the Joint Institute for Marine

and  Atmosph ericand A tmosp heric R esea rch (Un iversity of Ha waii); and  the Join t Institute for th e Stud y of the A tmosp here

andand Ocean (University ofand  Oce an (U nivers ity of W ashin gton) and  the of fice o f emergency se rvices  for Ala ska, C aliforn ia, Hawaii,

Oregon,Oregon, and Washington.Oregon, and W ashing ton.  Federal pa rtnersOregon, and Washington.  Federal partners include, the National Science Foundation, the U.S. Geological

Survey,Survey, the Federal EmergencySurvey, the Federal Emergency Management Agency,  the Office of Naval Research and otherSurvey, the Federal Emergency Management Agency,  the Office of Naval Research and other NOAA line

offices.

Budget and Staff:  
PMPMELPMEL is a $14.4 million laboratory ($6.7 million in NOAA base), with a staff of 176, including 99 fPME L is a $1 4.4 m illion labora tory ($6.7 m illion in NO AA b ase), w ith a staff o f 176, inc luding 9 9 fede raPMEL is a $14.4 million laboratory ($6.7 million in NOAA base), with a staff of 176, including 99 federal

emp loyees , 17 co ntrac t emp loyees  and  60 univers ity emp loyees . 
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